43.
THE COMPARATIVE RESISTANCES AND STRESSES IN THE CASES OF OSCILLATION AND ROTATION WITH REFERENCE TO THE STEAM ENGINE AND DYNAMO.
I.
[From "The Engineer," January 5, 1883.]
1. THE two principal motions which are given to the parts of machines are uniform rotation and oscillation. These motions are both possible, and are both capable of performing mechanical operations; and the question as to why one or the other should be used gives rise to some interesting points. In some cases, as in that of the lathe, the general purpose of the machine renders one or other of these kinds of motion, essential; but this is not so often the case as at first sight appears, for, if we consider, there are few operations performed by machines which cannot be performed in some way or another by animals, and continuous rotation is unknown in the animal mechanics. Nature has worked entirely by oscillation, so that the use of continuous rotation in machinery must be because, for some reason, it is preferred to oscillation. As to the reason for this preference, animal mechanics does not help us, for the constitutions of animals require a certain amount of continuity in the material throughout the entire animal, and this is inconsistent with continuous rotation. In machinery, however, this reason for the choice of reciprocation is altogether absent, and it has to compete with rotation on its merits in other respects.
2.    The respects in which the motions of reciprocation and rotation may be compared are numerous, and sometimes complex; amongst the principal are adaptability to the operation, simplicity of construction, and friction.
3.    The first two of these respects are those in which the relative merits of the two classes of motion are most obvious, and   accordingly we   may